We report a case of pure struma ovarii tumor diagnosed by cytology during laparoscopic surgery. The patient was a 34-year-old Japanese woman, gravida 1, para 1, who had the left adnexal mass, and was pre-operatively diagnosed as left ovarian endometriotic cyst or mature cystic teratoma by magnetic resonance imaging findings. She underwent laparoscopy, and the content of the left ovarian cystic tumor was found to be yellow gelatinous material, suggesting mature cystic teratoma. The imprint cytology of the tumor showed benign glandular pattern, suggesting struma ovarii. Histopathological findings led us to the diagnosis of pure struma ovarii with positive reactions for thyroglobulin and thyroid transcription factor-1. No metastases or disseminated lesions were detected. The patient has no recurrent signs 7 months after the operation.
Introduction
Struma ovarii is a rare type of ovarian tumor that has been reported to represent 0.5% -1.0% of all ovarian tumors [1] [2] [3] . This tumor is the most common type of monodermal teratoma and comprises approximate 3.0% of all ovarian teratomas [1] [2] [4] [5] . It is defined as histologically characterized by the presence of thyroid-like glands at least 50%. Malignant transformation of the struma ovarii, which is associated with BRAF mutations and RET/PTC rearrangements [6] [7] , as seen in papillary thyroid carcinoma of the eutopic thyroid, rarely occurs and its rate is reported to vary, ranging from 5% -10% [8] . Struma ovarii is predominantly found in women between the ages of 40 and 60 years [9] . While magnetic resonance imaging (MRI) analysis has been reported to be useful for the differential diagnosis [10] [11] [12] , the preoperative differential diagnosis between the struma ovarii and other malignant tumor is difficult due to the morphological similarities. In fact, only a few reports concerning cytological diagnosis of struma ovarii have been reported [13] [14] , although immunocytochemistry might be a valuable tool for accurate diagnosis of the struma ovarii [14] . We present here a rare case of struma ovarii in a 34-year-old woman, and the imprint cytology during the laparoscopic surgery was useful for the diagnosis of the neoplasm. Immunocytochemical and immunohistochemical examinations of thyroglobulin were useful to confirm the above diagnosis.
Case Report
A 34-year-old Japanese woman, gravida 1 para 1 with normal menstruation cycle, was referred to the Department of Obstetrics & Gynecology, Gujo City Hospital, because of the left adnexal mass and secondary infertility introduced from a fertility clinic. Her sociodemographic and clinical characteristic of the patient was summarized in Table 1 
Discussion
In the present case, the imprint cytology and immunecytochemical and immunohistochemical examinations for thyroglobulin and TTF-1 were useful for the diagnosis of the pure struma ovarii, as reported by Wei et al. [15] . Although the detailed pathological information on her ovarian cystectomy, which was done before two years ago, could not be known and the possibility of the mature cystic teratoma exists. Our case was diagnosed as pure struma ovarii at the operation.
Only a few cases concerning cytology of struma ovarii have been reported [13] [14]: their cytologic findings included the presence of typically colloid with mosaic pattern, follicles, follicular cells alone and/or sheets of follicular cells [14] .
However, these findings are rare [14] , as found in our case. On the other hand, immunocytochemistry was reported to be valuable tool for accurate diagnosis for the struma ovarii [13] [14] .
Most cases of struma ovarii were asymptomatic, as is the present case [3] .
When there is struma ovarii larger than normal thyroid, the patient rarely has hyperthyroidism: thyroid hyperfunction is noted in 5% -8% of cases [1] . Struma ovarii is defined as histologically characterized by the presence of thyroid-like Open Journal of Pathology glands at least 50%, whereas pure struma ovarii has been reported in half number of all struma ovarii [1] [2] . Struma ovarii is predominantly found in women between the ages of 40 and 60 years [9] . The patient was 34 year-old and younger than predominant age distribution (Table 1) . As described in previous reports, the key management of struma ovarii is sur- [17] . As struma ovarii is often diagnosed post-operatively, there is concern that the removal of potentially malignant ovarian struma ovarii via laparoscopy may not determine the accurate stage, and increase the possible port site metastasis and spillage of tumor cells into the abdominal cavity. Therefore, we considered that taking out of the ovarian cystic tumor with struma ovarii without rupture must be important, and imprint cytology was useful for diagnosis struma ovarii. 
Conclusion

